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1] 




(^-71 16fH, 

a^r 30 400 o)^.) 

^A> A>-g-*>^ ^ol^^-sl *Pf^£| ^ ~ 

tltb ^7fl4(standing wave effect), \+^> ^^S.^ 7l^s)fe ^(CD, critical 
dimension) ^ ^J: *7l tf^r *M « 

^-^(pattern collapse)^- 7fl^ 4^ $H 64M, 256M, 512M, 1G, 4G, 16G DRAM^ <& 

^€ *r ^-ir-i" f^l^ *r 54^. 

£ 2 
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-B-71 \M*> ^ o]^- o]-g-^ sfl^ ni^*^ {ORGANIC BOTTOM ANTI-REFLECTIV 

COMPOSITION AND PTTERNING METHOD USING THE SAME} 
IS.&4\ -Ml 

S. 2 xfl^l 4fe l 3^1 120 nm L/S *H€ A >*1. 

£ 5 7-8r ti]S<^l 1 3^1 4^ 120 nm L/S ^ A>*1. 

<4> [#<g>& o]-g- £-<>)] 

<5> ■& -fr7l ^tij- 3? <>1» Sfl€ *g^*&lH 33-^*1 . C ^ 

#Afl^7||fe flM^^ *H^^ %^ <S« ^ i*fl*I^H ^£-3. <>M 

(standing wave effect), \i^> g «Hf-^^S.J?.^ 7l*!s|fe -id^CCD, critical dimension) 

*l« <r fl<H 64M, 256M, 512M, 1G, 4G, 16G DRAM^ 6>^€ *r *il 

^tflAl^ ^ ^ -B-7] \+ti>A> ^1^- 2:^1" ^ <>1» ol-g-tb tffllfi ^IHH & 

<6> 7l#] 
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<7> ^VJE^ *flS3) °cteH -§-^ 64M, 256M DRAM °H ^tb 51211 

• DRAMS} 71)^4 <£*>3*7l- 3*13 #tfls)^- ^Aflolc}.. *flJ2.B^ 3l^^^-7> ^ 

^^ofl ttfaj- 5L£e)^ziEfi3£l -^-^oflA^ ^^^h ^ ^ ^ ^ ^ SMI 3- ^r^l^ 
Pl^Sf ^*Rr3l 7># ^ ^^-i: *1*>3. Tfl^S)3L 5&t}. 

^1 ^.<g £ ^-6j| cg^g. nl^ltf. i^g^HH^r *^^r 

- H^Krtfl, 3|e<*im 248 nm(KrF)£| S^^M ^*3^h 0 l^tr 3LS.^^efl 

^ ^^<^1 KrF tb3l *fl#£fe lc##tiH irj-sH *>o]7> q-x] 

n> n *fl# ^1 0.15 ifl^l 0.2 /an 

#cflAl^ i^l (notching), 3*H ^(standing wave) ^1 ^ *fl€ = 3.^ £ 371 ^ 

^X\Q ^ ^cffe ^-^fl^ol &rh n^H #51*11 ^ -f-tb 

^ n^}7) ^-&H S^^M) 35$^. 

<10> vfiaU} 3.711 A>-g-S)^ ^.6f| trj.^ j-^] vftiU} ^l^ ^Tfl \+«>A> 

^gr^ji 7l2}-(mechanism)^ ^ ^r3l \+^a> ^l^ij- 7^1 \+^> aj^^o. 
^-¥^^14. 365 ran I-#(I-line)-§: <>l-g-«: ^^HHfe ^ "7131 

v+aVA} ^>q^-g: A}-g-*>tt| ^=^7^1 \+*U> ^l^o.S.^ TiN ^ amorphous carbon) 

A>-g-^>JL \+«J^> y o v *1^3^r SiON^: A>-g.-sr>jL $X^. 

<n> KrF °l-§-tb 2^Hl3il€ ^ ^-^Hxr ^S. ^-7)^}^ SiON^; A r -§-*H 
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1(^^)74262 #^ Q*}-- 2003/12/3 

<12> ^^^1^ 2g.ifc$ til^^^- nfl ^-71 \M*r "J"*!^ tflJHfr^ 4§"4 7l£- £ 

<13 > ^ ^-§-^1 5.S.5«^^H7> \+tiU> $7}*]^ 

<14> Ir^fl, a> £b o>^l ^ j^*^ #<yo] o^o) ^-rf. ^ 

^>o] ol^ (migration) s)^ *B€3 ^«-^-o)] o^?} ^ (undercutting)^ ^ 
^ ^ ^7]7> c»1^§>^a-1 ^(footing) *Q;^}±r $XA "fl^)^. 

<15> ^ f n_+«U} «]«n -tftfl^O.^. W>S- of|^l 7>^C»> ^l^Al # 

* * 4^ 51314. 

<17> KrF ^ aH-^ S^Hlsfl^ ^ ^3H*ife \+#*r #*]«M 7M£|<H 

t^is *1H^: M°l ^SsM S£*l ^ ^ItII tflAi # 7 ]^ 

*M3 0 1 sfl€3 -t-M^ €^ ^ -fi-71 \3-ti>A> AV-g-o] ^ 
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<2J*>: 2003/12/3 



<yj Af}:g ^ ^Ml^l ^^-^-S. Sl^b *3*M(standing wave effect), \M A r ^ 

^q-agjfrB) 7}9l^ ^(CD, critical dimension) *r Si^r ^ 

o. 7] vjaVAV *fl€ *r Si^ 64M, 256M, 512M, 1G, 

4G, 16G DRAM3 tf=8€ 4^ ^ XJU ftflA]^ ^ 5A*r -fM 

<21> ^tg^ S-^^: Stb #71 ^ <>l-8-*M #51*11 ^7>» *||^*Kr 

<22> ^7} s-^^r ^8*M 7>5L^1 , ^^M^l ^ -(M-M* ^ 

<23> [3^<*| 1] 




OH 
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1(1^^)74262 ^ °^> : 2003/12/3 

<25> (#71 16)1 A^, 

<26> a ^ f^ES^l 30 xfl^l 400 ^1^.) 

<27> a. (a) #7l -R-71 ##a> tij-xl^- #^cfl S.S«Hf #31; (b) 

*W3. #71 -e-71 ##A> ^1^ 7}ZLX\^ -B-7] ##A> #*1^ ^*Kr 

#31; (c) #71 -8-71 ##*} #^1 i£el^liBt ^ H#*H 

xl^lH sfl *§^«Br #741; ^ (d) #7l iSBll^l^S sfl^-§: p>^5LS. *H -B-7l # 

<28> ^ ^tg^. SEtb ^"71 sfl# ^^^ir ol-g-^H ^12:^ #£.*11 ^l^cf. 
<29> o]«|. Tgr$£ Cj^- €^ 

<30> ^ ^Sl -8-71 ##A> ^1^- S^#£r f^Hfl <g#^ ^V^fe 7>5LA)1 , ^MK^l , 

^-^HlHMl ^ -R-71-g-t.fl ol^6)l 1-51 til ^>7l S)-^ 1^1 ^^^7H1« Cl^r 3E^> 

<31> [Sj.^ 1] 



<32> 




<33> (#7l 3}-^ loflA-l, 

<34> a ^ ^^-5.S.Al 30 vfl^l 400 °)^.) 
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<35> £51*11 ^ ^o]3S| #ofl WSi\ #7} -*7l \+*U> ^xl^- ^« Sit!: * 

tt* ^^17> -§-*fl3*l 7>J51^2l -B-7] \i^A> ^m-o] ^A^^cJ-. 

<36> ^ #7} 1^ ^^^7>^S. *1*H * -^ 7 1 3^*3. 

-B-71 \i«>A> HM^W ^•^4^ ^2^ 0 1 ^KJ-sj^ ^7M(standing wave effect), VM*r 
^ SH^a.S.Jfel 7l^]s]^ ^(CD, critical dimension) Jl^r^^-S- *\]7)^ <=r ^ 

^tfh o>^e|- -fJ-71 \+«>a> ^l^f #Jf3] ^-^sl ^ ^ 31 (pattern collapse)^ 
7^^: ^ 64M, 256M, 512M, 1G, 4G, 16G DRAM^ &o]jH nr 

<37> M^go] ^. 7l ij+tiVA]- *|J-;*l*q- ^ #7l 1^) 3*M§*7MI*1 7>JE^] 100 

f^JjLofl tfl^ 30 xfl^l 400 f^7> W>^^«}4. >*7l 3^ IS] 3*M3^7>*IN W°l 

7>3>l*j| 100 ^^-^ tfl*M 30 *ltt<>m -fr7l \+*v 

a> «J-xl^oi -g-nflofl -g-«(|sjc^ ^xlTfl £M *r se 

<38> -8-71 «J-x]B| AjOjL6f| 5LJL31*1^]=» ^-f 3.S5llxl^E7> i-J^A} Yfrx]^ ^ 

sl^fl ^Slxl &o}o) ^\ rtj-ej-A-1 ijfwVAV H> v *l^ ^ -S-^B^l ^ M3I*1^B^ 
^ # 0^1^71 \+^r ^^hS: ^ *MH*1 tiV^Al 7 >J17> <^^^£^- AjTjlsq 

<H 6 > 
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<39> £ ^9] -B-71 A>-g-^ ^ ^ 7>S^1S.^ ^ «1 ^^#(PVA) , ^ 

-g- ^aS-^olH(SDC) SE^r ^H-ir xq^^l^lHCADC), 4,4.'-^o>^£^^oHlS5jl^-2-^^l 
4 > 4 , -^4^l£^€^l-2,2 , -^€^1l d lH, 4,4'-^o>^£^€^-Y-^^-^ ^ 

ti>^*>Jl, ^71 S^HH 2^ jUM" 7>5I^7> 7># tt>^i*}-7fl A>-§-^ ^ S£t}-. 
<40> [JHH 2] 



<41> (Aj-71 2<*\}X), 

<42> bfe f^S-S^ 10 tfl*] 100 o-|JL, 

<43> Rl ^ R 2 ^ 1 ifl^l 4^ ^7lo]jl, 

<44> R 3 ^ ^ SE^- ^l€7lolcf.) 

<45> 2^ tf^ -^-71 \+ti>A} £^f^ ^*U} >drti>A>» ^^«>7l 

<H<£3<L5L ^3 A}-g-5^ ^^Ml^ 2-^ A>-§-^ ^ ^1, *>7l 2|-tH 3^ JH^r 




OR 2 
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<46> [s^SM 3] 




=0 



=0 




OCH 3 




o 



<47> (^-71 S*«M 3<*1H, 

<48> 1 t m % n ^ z£r 0.1 vflX| 0.5^3L, m£r 0.05 0.5<^lJL, n£r 0.1 *fl*] 0.7°} 

51, £+m+n=l°lJI, 
<49> C xr f^M.*! 10 tfl^l 400 

<50> -^.71 \+«>a> Sa^^i 4-§-S)^ -S-S.^ ^ z}- ^«.cq ig-^-g- 

§1 2^7Hr3M ^ ^ 3^0)] ^ -R-71 ^(k 

value)7> ^ «^ ^7] \M*r 2-8 # ^ ^^r^st\ ^-Br 7}JuL 

*q 100 swii 30 tfl^i 400 #^7> «>^^. ^^^.s. ^rk&^r <&7] #n 

<5i> jee^ £L \+ti>A> if}-*]^ 2-3-1-8: 7>3al>fl^ 7] ^J- (mechanism)^- -fr^^l ^1)7}- 

^MHMK thermal acid generator)^ £ ^3 -fi-7l ifr*^ 

Sl^-i} 4°} 2-*>o]=.-^-Al«!}^ 2)-ej- : i-^-oll^^it|lo]jE(2-hydroxyethyl p-toluenesulfonate)7> 
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c52> [s}-*H 4] 




OH 




<53> M. Jfr 7 ] ^1^- ^ ^HM^ 7}mL^} 100 f^^l ttl^H 

10 tfl*| 200 ^^7> w>^*>rf. 
<54> -B-71 \i^> «<J"*m -fr7l-g-Pfl» ^g-i&t}. -B-7) \f«VA> 2: 

<55> ^sj-g, xfl-g-^ SfllS 7># B>^^r -B-7l'\M A } ^bJ- ^W*}^ 

(a) *>7) aHH 2^ 7>5a^ ioo f^^f ; (b) ^1-71 33 ^*r*il 30 400 

(c) ^-71 WW 4^1 *fl 10 200 (d) ^71 S**M 1^ ^^^7H1 30 

iflx] 400 ^INf ; ^ (e) ^>^as.^!^l: 1000 ^fl*l 10000 i^-*Rr ^H^K 

<56> [^--g}-^ 1] 



<57> 




OH 



<58> (^7l loflA-1, 



<59> a ^ ^^-S-S-^i 30 400 . 
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C60> [s^-i) 2] 




RiCT^ORa 



<62> (^7l 2<HH, 

<63> ^3E3>1 10 100 °13L, 

<64> R x £ R 2 ^ 1 *fl*l 4^ o]jl, 

<65> R 3 ^ ^ SE^r Pfl^7)ol4.) 

<66> [3^*M 3] 



<67> 




<68> (^7l SfrflH 3*IH, 

<69> £ , m ^ n^r #«l3>i I £ 0.1 vfi^l 0.5^1 Ji, m£: 0.05 ^fl*l 0.5^J1 ( n-gr 0.1 0.7<^1 

at, je-hn+n=l°loL, 
<70> c ^ ^^■HS.-H 10 400 ol^h) 
<7i> [^-^ 4] 
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2003/12/3 



o 



<7S> ZL «H=L ^OS. ^"71 -fr7l \3r#A} 7KuLA)^ -f{-7l \J*>A> ^1^* 

^W((b) #7)1). «!M=L -H-71 \+#A> ^]^- ^ -§-nfl7> 

<?6> #7i «floia «t*m>9*(i7i- -r sas. ^ -m *7i \+*> 

A> 3B^#^ 7>S7V ***| *1<8€ ^ ^W^r 3* T^-fi- 

s Bfloia. 150 vfl^ 300 *C7> *>*M*K3i, tfflo]a -^sl ^ a]^ i i4)*l 5 

<77> ZL t]~g- ^-7] -B-71 ttj-x|^ ^ofl =EJM*1^H* ^ ^^>3i sflli 

c ^ ^Al^-fe %o] B>^^rf. sfl^l ^ ^HH no]3_ ^5L±r 70 200 °C 

7} a>^-3]*V^-. 
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<78> £th ^"71 sfl^ *g^*^°lM ^ #^L^& F 2 e(M*Kl57 nm), ArF(193 nm), KrF(248 
nm) 5£^ EUVCextremely ultraviolet)^ E-^ , X-*i Sfe ^.o] 

<79> ^ ^1 ^ofl A]~g-£}^ f^S"^ <^*JW£#, ^>M-#, BflH^^ 

5.^ *l«Al^(TMAH) iH-eH Sr^-l^l «>^^>7fl A>-g-^ ^ sat}-, se^, o]e^ ^[ 

Aj-CBofl v\)^ f ofl^ ^ ^ ^-g-Aj 4r7l-M ^ Tim 3^ ^7>^ A>-g-^ 

^s. °1 <^7>el^ ^-g-^AS. ol^^m m-^^^-S. 3<fe ^^S, 

<80> Cf-g- -^-71 30^^ ^}Z}- *H -B-71 \+«>A> MJ-^I^ ^^3., S^ 2 ^* ^2J- 

<81> Tgv$*- S^- ^-71 sfllH ^wj-ig SKE^l 4l7r» ^ttl}. 

€ D^^MH^ \3rSW- «<M*1\°5. a>-§-§>^ ^M^-tf^l sH^^ ^3 ^ 

H. ^1^1 *J ^(standing wave effect), \f^> ^ ^ d 4^^e) 7]»l£|fe 

4i^-(CD, critical dimension) SI** *l|7l^ ^ ^ ^ o>u|e}- \f^> 

3 ^"^1^ HMtt t 64M, 256M, 512M, 1G, 4G, 16G DRAM^I S*] 

<83> Jg. Tgxgq w}^*)^ g HUH|* 7l?fltbl=r. ^1-71 >^H u> HlJuI^lfe- # 

it)- tgq-«] i£^>7l ^tb ^^S. 7]7lJ€ « ^ ^3 ^-§"°1 ^>7l ^AHl ^ «] 32 «=^| 6fl 
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: 86 > tflH^oi^s.^^ -g-nfl 50 g ^ ^m<^m^m -m 50 g ^ ^H^am^°i 

H llg> 2-*MS^M<flm ^H^a^^l^lH 7 g, ^ iB^l^l^lH 2 g ^ <^2^°"l^ 
^j§.^J=m(AIBN) 0.5 g^r ^ 66 8*)& «V§-Am4. *l ^ 

7] -M* 1 12\ ^^a]^ ^^asH *>7l 3a^ ^O-'&HeHH 

H ^B*Viaii3HB/2-*H^*H 1 i ^H<>Vam5ll 0 lB./^m ^iH^m^^H)* ^S^. 




<88> (^AHl l ifl^l 3 ^ ^l^] i xfl*l 3) 

<89> ^(-71 a lofl 7 1>4|€ ^£.5. il-tSM laS. ^13^ ^^^V^, *>7l 2aS a 

*Wa3.«|<tf -M 39 g*fl *««AlaQ * 0.2 Pl^f *^]^ +7) W>\ 
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10^^)74262 

* 3E.3£tb * 205 90 2^ *W=L*H 7>S*1*4. 7>^€ *7l \+#A> $H 

^-^](^2:A>: DHK-LX2000)* ^ 100 90^ *)M =L*)-£i=K tifi 

^la ^ KrF ic^tiHASMLA} ^-g-"S>^ ic^}Jl 100 °C*lH 90^ 4*1 ^l 0 l3.^>^ 

c9i> o] ^)olsl» EflHsj-^l^^aw *1^A1S.(TMAH) 2.38 ^% ^°A4r °l-§-*H £- 

2 ifl*l 7^ 4€^r £&4. 
<92> [2. 1] 





7(-J2.*i| 
(g) 


(g) 


(g) 


*7Hl(g) 


¥*I|(A) 




^A|0^| 1 


0.18 


0.63 


0.05 


0.15 


592 




2 


0.18 


0.60 


0.05 


0.18 


585 




^^Hl 3 


0.18 


0.57 


0.05 


0.20 


588 


VS. 


H|SLo|| 1 


0.36 


0.63 


0.05 




597 




aliil^l 2 0.30 0.60 


0.05 




! 587 




j H|51^| 3 | 0.28 


| 0.57 


0.05 | - 


1 580 





<93> [3^«H la] 




OH 
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<98> ^7l i 1 ^ £ 2 tfl^l 741 iWY* *W ^* A > **** 3*W 

^7>^ll» ^7>*}*i -8-71 ^nj- a>o]^ ^3j-^ol WW W 

MM 3 Ml 

<99> o}$- ^38} ti><4 ^o], ig^Sl -e-71 \+«VA> S^#^r ^2: ^ ^ *fl 

€ \+^ A > *^1^S. A>^>^ 3M3SJ#3 *Hf^M ^ ^ 31*1^ 

B ^jg-o.s. oi^V ^*fl ^(standing wave effect), ^ ^lSl^lte 
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^(CD, critical dimension) *M* ^ |*Mr ^4 -&-7l A ^ 

6} ^^cq sflig ^-ui^^- HJ-xm *r 5^ 64M, 256M, 512M, 1G, 4G, 16G DRAM^ 
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a^r 30 ifl^l 400 <^m-.) 

2] 

*l]l^ A^H, 

(a) 7>5L^1 100 ^iHf; 

(b) ^^H^ 30 ifl*| 400 .^^5 

(c) £-*HHM 10 200 
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174262 

(d) #7] $tn<$ 1^ %2t^7}*\] 30 tfl*l 400 ^ 

(e) -fr7")-M 1000 10000 

1- ifsfe ^-2.3. £Rr -fM \+«VA> 

L^*J- 3] 
2] 




R-,0 OR2 



i^7] s%n*\ 2«\}*\, 

b fe- 10 100 °]:n., 

Rx ^ R 2 ^ 1 4^ WHaL, 

R 3 fe ^ 5£^- ^^7]om-.) 



4] 

*I12^1 

3] 
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(^-71 SHH 

« , m £ n^r 0.1 vfl*l 0.5O1JL, m£r 0.05 xfl*l 0.5^31, n^r 0.1 0.7*1 

JL, £+m+n=l°l3I > 
cxr ^£^1 10 400 <>1^.) 

5] 

4] 




[$^8" 6] 
*K=- ^1; 
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(c) #71 -B-71 #^1 5L&.*}3. ^ H#*M 
B. n^-Bc H^fe #741; ^ 

(d) #71 M^l^H *H -B-71 \}tiVA> ^z^l-Ji, s^z}-^ 

^ 4^ ^*Hr #31 

7] 

#71 (b) #7fl£| Bflolar 150 tfl^l 300 TC<M 1 ^} 5*fl: ^83^r 

8] 

#71 (c) #7fl<3} ^ # ^/S^ ^Ml «flola ^Al^ ^-i; 4=.^ o.5L 

[^T 1 * 9] 

*ll8^1 5a°H, 

#7l BflolH 70 *fl*l 200 t)o)H ^M^r 3# ^ « ^"<H1. 

WW io] 

^16^1 9X<*\*\, 
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#7) (c) it* *€£- F2 ell 0 l^(157 to), ArF(193 nm), KrF(248 ran) 3^ 

ElMextremely ultraviolet)^ €*r^I E-«; X-^d; S-fe ^ ^<LS ^ « 

11] 
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